Introduction
In recent years, a number ofdifferent ion-selective electrodes for the measurement of sodium and potassium have been evaluated against existing methods of flame photometry with good agreement between the two methods in terms of precision and accuracy [1] [2] [3] [4] [5] [6] .
Recently, another ion-selective electrode instrument has been introduced--the AM 721 'Direct dip' system (Kontron Instruments Ltd, Campfield Road, St. Albans ALl 5JG, Hertfordshire, UK). This instrument is able to measure directly the ion concentration of both sodium and potassium in whole blood, plasma or urine. This paper reports an evaluation of the instrument and provides some comparative data with other systems.
Description of the instrument
The AM 721 consists of four sections--a front panel with controls and indicators, a front-door assembly, an electrode chamber area, and a rear panel.
On the front panel are the calibration buttons and visual displays. The 'normal' and 'high' buttons are used for electrical check, calibration and measurement. Each button is pressed and released before taking a reading. The LED visual displays for the results are located above the calibration buttons.
The front-door assembly has a window to permit access to the electrode chamber area, part of this area being visible through the window of the front-door assembly.
In the electrode chamber area, the sample in the cup is vibrated and measured by electrodes with sensor tips. The three electrodes (a black reference, yellow sodium and red potassium electrode) are held in the electrode-holder portion of the electrode lift assembly. The electrode holder is connected by a shaft to the electrode lifter knob at the top of the instrument. This knob moves up, through a 30 rotation while up, and down, moving the electrodes to the right and left positions. When the knob is midway the electrodes are suspended out of solution.
On the rear panel are four labelled potentiometers; the K + and Na + potentiometers adjust the set points for the calibration. In the right-hand corner of the rear panel is a mode switch enabling the operator to select 'P' (whole blood or plasma) by switching to the lower position, or 'U' (urine) by switching to the upper position. For sodium, this material was reconstituted with 4ml of distilled water instead of the recommended 5 ml in order to give a sodium value of approximately 190mmol/1. For potassium, the material was reconstituted with 3 ml distilled water to give a potassium value of approximately 10mmol/l. Dilutions were made of the reconstituted preparations to cover the range 10-100 (potassium) and 40-100 (sodium).
Carry-over was assessed by the method of Young and Gochman [7] . Three successive identical samples with a high value (H1, H2 and H3) were followed by three successive identical samples with a low value (L1, L2 and L3). Percentage carry-over was calculated from the formula:
x 100.
H3-L3
Within-batch precision of the microsample procedure was assessed at three levels using patient samples, one with a high, one with a normal and one with a low level of sodium and potassium.
Results and discussion Plasma Precision
Both the within-and between-batch precision data for the instrument are shown in table 1. Between-batch precision gave coefficients of variation below 1 for sodium and below 2o for potassium at all levels. Over the same period ofevaluation as the AM 721, the Technicon control material run on the SMA 2 gave comparable between-batch coefficients of variation of 0.65 for sodium at a mean level of 148"lmmol/1 and 1"58% for potassium at a level of 5"6 mmol/1. 
General comments Instruction manual
The manual provided with the AM 721 was simple to follow.It is divided into several sections including ones on how to adjust the potentiometer set points and trouble-shooting (problemsolving). The trouble-shooting section lists four groups of problems which might be encountered. These are listed in the approximate order in which they would occur in going from installation to calibration to sample measurement. The problems are analysed in two columns, based on whether the problem is shown by both the sodium and potassium electrode or by only one of the electrodes. Each column lists the common causes and solutions.
The comment at the beginning of the manual on the possible effect of urine preservatives on the electrode performance was found to be relevant in the present study, and could have been usefully restated in the section on urine measurement. Each laboratory should evaluate the effect of their urine preservative (if one is used) on the performance of the electrodes before proceeding with this mode.
Costs
The approximate cost of the instrument at the time of the evaluation was 2430 plus value-added tax. The reference and sodium electrodes cost approximately 110 each, the potassium electrode 70; a boxed set ofall three electrodes is priced at 230. The disposable cups, supplied in batches of 300, are around 0.05 each. It is possible to reuse them by soaking overnight in decon solution, followed by rinsing in water and drying in the oven prior to reuse, and this can bring down cost per test by a considerable amount. The normal and high calibrants for plasma and whole blood are supplied in bottles of 58 ml each at around 12.00 per bottle. Urine calibrants and one bottle of urine dilutor solution come as a set, each set costing about 12"00 (each of the three bottles contains l18ml of solution). The microsample dilutor solution is supplied in a box, each box containing two 118 ml bottles.
General conclusions
The instrument was found to be simple to operate with results obtainable within 70-75 of starting to sample the calibrant and specimen.
The visual display on the instrument was clear and generally easy to read--it was difficult in bright sunlight. 
